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Abstract

Agro-terrorism the deliberate introduction of pathogens, pests, or contaminants into agricultural systems poses a significant risk to food
security, public health, and economic stability. In India, where agriculture contributes approximately 17-18% of GDP and employs over
50% of the workforce, the threat of agro-terrorism can have profound ramifications for national welfare. This review examines agro-
terrorism in a global context, identifies vulnerabilities specific to the Indian agricultural sector, and analyzes recent case studies including the
2025 Chinese attempt to smuggle Fusarium graminearum into the United States as illustrative examples of agro-terror tactics. Drawing upon
historical examples such as the Irish Potato Famine and the 2016 Bangladesh wheat blast outbreak, the paper assesses potential short and
long-term economic impacts on India, from crop losses and price inflation to trade disruptions and rural livelihood destabilization. It further
evaluates India’s existing policy and institutional frameworks such as the Plant Quarantine Order (2003) and proposed National Biosecurity
Bill highlighting gaps in detection, rapid response, and inter-agency coordination. Finally, the review provides comprehensive
recommendations for strengthening bio-surveillance, enhancing border security, integrating public-private partnerships, and investing in
resilient agri-biological defenses. The analysis underscores that without proactive, multi-sectoral approaches, India remains susceptible to
high-consequence agro-terror events with cascading economic effects.
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1. Introduction

Agro-terrorism is broadly defined as the intentional
introduction of harmful biological agents such as pathogens,
pests, or toxins into agricultural systems to cause crop
failures, livestock disease, or food contamination for
economic and psychological impact. Unlike agro-crime or
accidental outbreaks, agro-terrorism involves malicious
intent to undermine food security and destabilize societies.
Early instances include the 1984 Rajneeshee bioterrorism
attack in Oregon, where Salmonella was deliberately
introduced into salad bars, and Iraq’s experimentation with
Wheat Smut in the 1990s as a potential weapon [Longdom,
2017] B, The globalization of agricultural trade, advances in
biotechnology, and porous borders have heightened the
feasibility and appeal of agro-terror tactics.

In India, where agriculture accounts for roughly 17-18% of
GDP and sustains over half of the population’s livelihoods,
the stakes are especially high. The country is the second-
largest producer of wheat (over 90 million metric tons in
2024) and the largest producer of rice, pulses, and a variety
of horticultural crops. Despite impressive production gains,
India’s  agricultural infrastructure faces challenges:

www.extensionjournal.com

fragmented landholdings, limited biosecurity resources, and

dependence on monsoon patterns. These factors, combined

with international travel and trade, render India vulnerable
to intentional introduction of plant and animal diseases.

This review paper pursues the following objectives:

1. To elucidate the concept of agro-terrorism,
distinguishing it from related phenomena (agro-crime,
bio-warfare) and categorizing attack modalities.

2. To identify risk factors and vulnerabilities in the Indian
agricultural ~ sector, including institutional and
infrastructural gaps.

3. To analyze case studies both global and India-specific
scenarios to illustrate the mechanics and potential scale
of agro-terror attacks.

4. To estimate prospective short- and long-term economic
impacts on India, leveraging examples from past
outbreaks (e.g., wheat blast in Bangladesh, Foot-and-
Mouth Disease episodes).

5. To evaluate existing policy frameworks and propose
concrete  recommendations to  bolster India’s
preparedness and resilience against agro-terror threats.
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By integrating historical precedents, recent incidents such as
the Chinese fungus infiltration attempt in the U.S., and
comprehensive economic modeling, this paper aims to
provide policymakers, researchers, and stakeholders with a
clear understanding of agro-terrorism’s challenges and
solutions in the Indian context.

2. Theoretical and Conceptual Framework

2.1 Agro-Terrorism vs. Agro-Crime vs. Bio-Warfare
Agro-terrorism refers to the deliberate use of biological
agents to inflict harm on agriculture crops, livestock, or food
supplies to achieve political, ideological, or economic
objectives. In contrast, agro-crime typically involves
economically motivated illegal acts such as smuggling,
theft, or adulteration of agricultural goods without the
explicit intent to destabilize society. Bio-warfare, on the
other hand, is state-sponsored or military-directed use of
pathogens against human, animal, or plant populations
during conflict. While agro-terrorism may overlap with bio-
warfare when pathogens are used to target crops as a theatre
of war, the motive often involves non-state actors aiming to
exploit food systems for coercion or extortion.

2.2 Categories of Agro-Terror Threats

1. Biological Agents: Pathogenic fungi (e.g., Fusarium
graminearum), bacteria (e.g., Xanthomonas oryzae),
viruses (e.g., Foot-and-Mouth Disease virus), and
toxins (e.g., ricin, aflatoxins).

2. Chemical Agents: Deliberate contamination of water
or soil with herbicides, pesticides, or industrial
chemicals to suppress crop growth or poison livestock.

3. Physical Sabotage: Arson of storage facilities,
sabotage of irrigation systems, or tampering with farm

machinery.
4. Cyber Attacks: Hacking into precision agriculture
systems, disrupting irrigation control, falsifying

weather or market data to mislead farmers, or
incapacitating digital traceability platforms.

2.3 Attack Pathways

e Seed Contamination: Introducing pathogens or
genetically modified organisms into seed stock to infect
entire harvests.

e Water Source Poisoning: Dumping toxins or
pathogens in irrigation canals, lakes, or reservoirs.

e Vector Release: Deliberate spread of insect pests (e.g.,
fall armyworm) or rodents.

e Livestock Disease Introduction: Smuggling infected
animals or animal products across borders.

e Cyber-Enabled Disruption: Penetrating agribusiness
supply-chain platforms or government animal/crop
surveillance databases.

2.4 Vulnerability Factors

e Open-Field Agriculture: Unlike industrial settings,
open farms are difficult to monitor continuously,
making covert introduction of pathogens or pests easier.

e Fragmented Landholdings: In India, an estimated
85% of farmers operate on small plots (<2 hectares),
limiting their capacity to invest in biosecurity measures.

e Porous Borders: Lengthy land boundaries with
multiple neighbors (Pakistan, China, Bangladesh,

www.extensionjournal.com

https://www.extensionjournal.com

Nepal, Myanmar) facilitate unauthorized movement of
plants, seeds, or livestock.

e Resource Constraints: Limited laboratory capacity for
rapid pathogen identification, insufficient quarantine
facilities at airports and seaports, and understaffed
veterinary and plant health inspectorates.

o Digital Vulnerabilities: Rapid adoption of AgriTech
without commensurate cybersecurity protocols exposes
irrigation networks, drones, and data platforms to
remote sabotage.

2.5 Risk Analysis Frameworks

The FAO/WHO Codex Alimentarius provides guidelines on
food safety, but does not specifically address intentional
attacks. The WOAH (World Organisation for Animal
Health) advocates for integrating agro-terror preparedness
into existing animal health emergency plans, recommending
joint threat assessments between veterinary services and law
enforcement to build a multisectoral surveillance system.
For plant health, the International Plant Protection
Convention (IPPC) emphasizes phytosanitary measures at
points of entry. A combined approach leveraging hazard
identification, vulnerability assessment, and consequence
modeling yields a comprehensive risk matrix to prioritize
resources against likely agro-terror scenarios.

3. Agro-Terrorism and Indian Agriculture: Risk Factors
and Vulnerabilities

3.1 Structural Characteristics of Indian Agriculture
India’s agricultural sector is characterized by smallholder
farms (average size ~1.1 hectares), monoculture practices in
certain regions (e.g., Punjab’s rice-wheat rotation), and
reliance on rainfall. Biosecurity is often localizedb farmers
seldom coordinate regionally on disease surveillance. The
2009 HIN1 influenza outbreak underscored gaps in India’s
capacity to quickly detect zoonotic threats. Similarly, 2016’s
Wheat Blast outbreak in Bangladesh spread from Brazil into
South Asia, raising alarms for India’s wheat belt due to
climate change—induced vulnerabilities.

3.2 Phytosanitary and Veterinary Control Gaps

e Quarantine Protocols: The Plant Quarantine Order
(2003) mandates inspection of imported plant materials,
but implementation is uneven. Major entry points such
as the Kolkata Seaport or the Chennai Airport often
lack real-time detection labs.

e Veterinary Surveillance: While India’s National
Animal Disease Control Programme (NADCP) focuses
on FMD vaccination, diagnostic lab networks remain
under-resourced in many states, impeding rapid
confirmation of suspected outbreaks.

e Border Controls: Smuggling of cattle and poultry
across borders is sporadic but persistent. The recent
interception of Fusarium graminearum spores intended
for research in a U.S. university lab highlights the risk
that infected materials can cross international lines
undetected (timesofindia.indiatimes.com,
theguardian.com).

3.3 Agro-Biodiversity: Boon and Bane
India’s rich agrobiodiversity ranging from rice landraces in
the eastern Gangetic plains to millets in the Deccan Plateau
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offers resilience against pests and diseases. However, this
same diversity complicates surveillance, as detecting exotic
pathogens across hundreds of varieties and wild relatives
demands sophisticated genomic tools. For example, the
introduction of wheat blast fungus (Magnaporthe oryzae
pathotype Triticum, MoT) in Bangladesh (2016) quickly
spread to seven districts, infecting over 15,000 hectares and
reducing yields by up to 51% in affected fields. The
contiguous wheat-growing areas in West Bengal and Bihar
became high-risk zones, yet India’s quarantine fence could
not fully prevent cross-border pathogen flow.

3.4 Border and Transit Vulnerabilities

e Porous Land Borders: The India—Bangladesh border
over 4,096 km long supports daily transit of goods and
people, often through informal channels. Smuggling
seeds or small quantities of infected plant material can
bypass official checkpoints.

e Air Cargo and Passenger Baggage: The 2025 case of
two Chinese nationals, Yunging Jian and Zunyong Liu,
attempting to smuggle Fusarium graminearum into the
U.S. in July 2024 exemplifies how pathogens can be
concealed in research samples for academic
collaboration without federal permits
(timesofindia.indiatimes.com, theguardian.com,
thesun.co.uk). A similar tactic applied to India under
less-scrutinized shipments could introduce hazardous
fungi, viruses, or bacteria.

3.5 Crisis Response Infrastructure

o Diagnostic Laboratories: Among India’s 93 ICAR
institutes, only a handful possess Level-3 biosafety
(BSL-3) labs for handling dangerous plant and animal
pathogens. Regional veterinary diagnostic centers in
Bihar and West Bengal suffer from staffing shortages,
delaying identification of anomalies.

e Rapid Response Teams: While states maintain animal
disease emergency teams for FMD or avian influenza,
there is no dedicated “agro-terrorism desk” to
investigate anomalies suggestive of intentional
introduction (e.g., sudden simultaneous outbreaks in
non-contiguous districts).

e Information Sharing: Data on crop health (Krishi
Vigyan Kendras) and livestock outbreaks (Livestock
Health Information Network) are siloed within
departments, hindering rapid cross-sector evaluation of
potential agro-terror patterns.

3.6 Digital Agri-Tech Risks

e Precision Agriculture: The proliferation of loT-based
irrigation controllers and drone-based pesticide sprayers
relies on cloud connectivity. A targeted cyber-attack
could disrupt irrigation schedules or misdeliver
agrochemicals, effectively sabotaging yields.

e Market Information Systems: E-NAM (National
Agriculture Market) is a digital platform aggregating
mandi prices. A coordinated cyber intrusion could
manipulate price signals, triggering panic-selling or
hoarding that cripples rural incomes.

e GIS Surveillance: Satellite-driven crop monitoring is
used for insurance claim validation. A malevolent actor
might inject falsified satellite imagery or metadata to
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mask disease spread, delaying field inspections and
exacerbating an outbreak.

4. Case Studies and Scenarios

4.1 Global Case Studies

4.1.1 Chinese Fungus Infiltration to U.S. (2024-2025)

e Incident Overview: In July 2024, Chinese nationals
Yunging Jian and Zunyong Liu attempted to smuggle
Fusarium graminearum a toxic fungus causing “head
blight” in wheat, barley, maize, and rice into a
University of Michigan laboratory without U.S. federal
authorization (timesofindia.indiatimes.com,
theguardian.com).

e Pathogen Profile: F. graminearum produces
mycotoxins (e.g., deoxynivalenol) harmful to human
and animal health, causing liver damage, vomiting, and
reproductive defects. Economically, it can decimate
grain yields; prior outbreaks in North America led to up
to 30% vyield losses in affected regions.

e Alleged Motive: Authorities allege the scientists sought
to bypass U.S. biosafety regulations for unauthorized
research, potentially preparing the fungus for agro-
terror use. The FBI classified the incident as a
“potential agroterrorism weapon” scenario due to the
pathogen’s  capacity to disrupt staple crops
(theguardian.com, thesun.co.uk).

e  Outcome: Jian was detained in the U.S. awaiting bond,
while Liu returned to China untouchable due to the
absence of an extradition treaty. The U.S. Department
of Justice intensified scrutiny on foreign research
collaborations,  tightening  import  permits  for
agricultural pathogens.

4.1.2 Wheat Blast Outbreak in Bangladesh (2016)

e Incident Overview: First detected in Bangladesh’s
southwestern  districts in  February 2016, the
Magnaporthe oryzae pathotype Triticum fungus (MoT)
spread rapidly from Brazil to Asia, likely via
contaminated seed imports.

e Impacts: Over 15,000 hectares of wheat were infected,
representing 3.4% of Bangladesh’s sown area. Yield
reductions reached 51% in affected fields. Within six
months, MoT appeared in Zambia, threatening African
wheat belts (downtoearth.org.in, csis.org).

e Significance: The Bangladesh outbreak exemplified
how a climate-adapted fungus can traverse continents,
fueled by warm, humid conditions. Bangladesh’s
annual wheat production (1.3 million MT) covered only
10% of domestic demand, amplifying reliance on
imports. India’s northern wheat belt (Punjab, Haryana)
was placed on high alert; quarantines at land ports were
heightened, but the pathogen’s latent incubation
complicated detection.

4.1.3 Foot-and-Mouth Disease (FMD) in the United

Kingdom (2001, 2011)

e Incident Overview: The 2001 FMD outbreak
originated from illegal swill feeding and the import of
contaminated meat, leading to 2,026 confirmed cases
and the culling of over 6 million animals. A 2011
resurgence in Northern England, though smaller, still
prompted extensive culling.
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e Economic Costs: The 2001 outbreak resulted in
estimated losses of £8 billion (*US$10 billion) due to
livestock culling, trade bans, and tourism downturn. A
U.S. study estimated that a similar outbreak
domestically could cost up to US$11.7 billion in direct
impacts and $1.37 billion in value-added losses
(longdom.org).

e Relevance to India: India’s cattle population exceeds
300 million; an FMD outbreak here if intentionally
introduced—could wipe out a significant fraction of
milk and meat production, triggering food price spikes
and rural distress. Existing vaccination drives (e.g.,
NADCP) are robust in some states but uneven
nationwide.

4.1.4 American Chestnut Blight (20th Century)

e Incident Overview: Introduced inadvertently via
Chinese chestnut saplings imported to the U.S. in the
19th century, Cryphonectria parasitica decimated the
American  chestnut, collapsing ecosystems that
dependent on the tree. By 1940, chestnuts had vanished
across 30 million acres.

e Economic and Ecological Impacts: Loss of hardwood
timber valued at hundreds of millions, collapse of
wildlife forage, and cost of breeding resistant varieties.
This “natural” example underscores how accidental
pathogen introduction can parallel agro-terror
consequences if conducted deliberately (longdom.org).

4.2 Indian Hypothetical Scenarios

4.2.1 Exotic Pest Introduction: Fall

(Spodoptera frugiperda)

e Scenario: In 2019, fall armyworm native to the
Americas first appeared in India’s Karnataka state,
infesting maize fields. A hypothetical agro-terror
scenario could involve clandestine release of FAW
larvae or eggs along transit routes in the Indo-
Bangladesh border.

e Consequences: Rapid spread across maize, sorghum,
and millets, causing yield losses up to 40-50%.
Smallholder farmers in Telangana and Andhra Pradesh
could lose %5,000-7,000 per acre, disrupting local
maize-based value chains.

Armyworm

4.2.2 Mass Livestock Disease Outbreak: Avian Influenza

(H5N1)

e Scenario: An intentional release of H5N1-infected
poultry in West Bengal markets during peak migratory
bird season.

e Consequences: Culling of 10 million birds, collapse of
poultry exports worth US$2 billion (2024 data), spike
in egg and chicken prices (up to 70%), and widespread
rural unemployment in the Northeast poultry belt.

4.2.3 Cyberattack on Crop Insurance and Mandi

Systems

e Scenario: A coordinated hack into the Pradhan Mantri
Fasal Bima Yojana (PMFBY) database manipulates
claim records, delaying farmer indemnities during a
declared drought. Simultaneously, E-NAM price data is
falsified to show artificially low arrivals in major
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mandis, triggering panic selling.

e Consequences: Distrust in insurance schemes, a
collapse in farmer incomes, and reduced sowing
intentions for the next Kharif season, leading to a 10%
drop in national foodgrain output.

5. Economic Impacts of Agro-Terrorism in India

5.1 Short-Term Effects

5.1.1 Direct Crop Destruction

e Yield Losses: Intentional introduction of pathogens like
F. graminearum or wheat blast can reduce yields by
30-60% in affected regions. For example, if wheat blast
struck India’s 2025 Rabi wheat (95 million MT
production), a 20% infestation in Punjab and Haryana
could eliminate 3.8 million MT, valued at
approximately 7,600 crore (assuming 320,000/MT)

e Market Disruptions: Sudden shortages in key staples
(wheat, rice) can spike retail prices by 15-30% within
weeks, as seen in Bangladesh in 2016 when wheat flour
prices rose by 25% immediately following the outbreak
(downtoearth.org.in).

e Livelihood Shocks: Smallholder farmers, lacking crop
insurance penetration above 40% for Kharif 2024,
would bear full losses. In states like Uttar Pradesh and
Bihar, where agriculture employs over 60% of
households, farm incomes could drop by %10,000—
15,000 per hectare.

5.1.2 Food Price Inflation and Panic Consumption

e Consumer Impact: A 20% decrease in wheat supply
can increase wheat flour prices by 25-35%, pushing
food inflation from current 7% (May 2025) to over 10%
in national CPI, disproportionately affecting urban poor
and below-poverty-line (BPL) families.

e Welfare Losses: The Indian government’s National
Food Security Act (NFSA) subsidizes 5 kg of wheat per
person monthly at 32/kg. A 30% price spike would
inflate subsidy burdens by 4,000 crore per annum.

5.1.3 Disruption of Agri-Exports

e Export Bans: In response to a domestic pathogen crisis
akin to 2019 ban on non-basmati rice due to COVID-19
concerns India may impose export curbs to stabilize
local supply. Anticipated losses: in FY 2024-25, rice
exports (13 million MT) earned US$8.7 billion; a 10%
reduction equates to US$870 million lost.

5.1.4 Market Confidence and Panic Buying

e Panic Buying: Following agro-terror alerts, urban
consumers may begin panic purchases of staple goods
similar to the 2020 COVID-induced hoarding causing
temporary stockouts and further price escalation.

e Input Supply Shock: Agrochemical manufacturers
may restrict supply of fungicides or insecticides to
high-risk regions, fearing theft for malicious use.
Farmers facing difficulty procuring inputs may leave
fields under-protected.

5.2 Long-Term Effects

5.2.1 Export Market Losses and Trade Embargoes
e International Perception: Introduction of a known
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“agro-terrorism” pathogen could trigger international
buyers to impose embargoes. If F. graminearum were
detected in Indian wheat exports, major markets in the
Middle East (currently import ~7 million MT wheat
from India) may divert to Australia or Canada. Long-
term contracts (e.g., UAE 2025-26: 2.5 million MT
wheat) valued at US$500 million could be canceled.

o Loss of Market Share: India’s share in global spice
exports (currently 40%) could decline if agro-terror
alerts target chili or turmeric shipments, leading to a
10% drop in foreign demand and US$200 million
annual revenue loss.

5.2.2 Reduced FDI and Technology Adoption

e Investor Caution: Agro-tech startups (precision
irrigation, biotech seed firms) rely heavily on foreign
direct investment (FDI). Perceived high agro-terror risk
can reduce FDI inflows by 15% YoV, affecting funding
for climate-resilient seeds and early-warning platforms.

e Research Collaboration Hesitancy: Following the
U.S. sanctions on foreign research collaborations post-
F. graminearum incident, Indian research institutions
may face tighter export controls, hindering breeding
programs for pathogen-resistant varieties.

5.2.3 Impact on Farmer Confidence and Rural Economy

e Risk Aversion: Farmers in high-risk zones (Punjab,
Haryana) may shift from cultivating wheat/rice to
lower-value cereals (jowar, bajra), leading to reduced
overall farm income by 20-30%.

e Rural Distress and Migration: Prolonged price
volatility and crop failures can intensify rural
unemployment. The 2025 monsoon failures combined
with agro-terror shocks could push an additional 5
million rural workers to migrate to urban centers,
straining informal sectors.

5.2.4 Public Finance Strain

e Compensation Burden: Government compensation for
destroyed crops is capped at X10,000 per hectare under
PMFBY. A large-scale agro-terror event affecting 2
million hectares of wheat could require 32,000 crore in
outlays within the fiscal year.

e Emergency Procurement and Subsidies: To stabilize
markets, the Food Corporation of India (FCI) may need
to open additional procurement centers, increasing
logistics costs by ¥500 crore. Subsidizing imports to fill
the domestic shortfall (e.g., 5 million MT wheat from
Ukraine at US$240/MT) could add %4,000 crore to
import bills.

5.3 Quantitative Economic Modeling

Quantitative estimates can be derived from computable
general equilibrium (CGE) models. For instance, if a
hypothetical FMD outbreak struck India’s major dairy-
producing states (Uttar Pradesh, Gujarat, Bihar), the dairy
sector currently valued at US$150 billion could contract by
10% (US$15 billion) in direct losses, with multiplier effects
adding US$5-7 billion in indirect losses (feed, processing,
transport). Similarly, a nationwide wheat blast outbreak
could reduce national wheat output by 15 million MT,
equating to 330,000 crore in lost production and
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downstream processing setbacks valued at another 310,000
crore.

6. Policy and Institutional Frameworks

6.1 Existing Mechanisms in India

6.1.1 Plant Quarantine Order (2003)

e Scope: Regulates import/export of plants, seeds, and
plant products to prevent entry of pests and pathogens.

e Gaps: Limited staff at major airports/ports; only ~25
mobile inspection teams for 150+ entry points;
detection largely visual, with no molecular diagnostic
tools at border posts.

6.1.2 Livestock Importation Rules (2001)

e Scope: Specify health certificates, quarantine periods
for imported animals.

e Gaps: Enforcement at informal border crossings (e.g.,
India—Nepal, India—Bangladesh) is weak; smuggling of
small ruminants and poultry persists, bypassing tests for
avian influenza or FMD.

6.1.3 ICAR’s Role in Plant and Animal Health

e Institutes: National Bureau of Plant Genetic Resources
(NBPGR), Indian Veterinary Research Institute (IVRI),
National Research Centre on Plant Biotechnology
(NRCPB).

e Challenges: While these institutes conduct diagnostics,
their mandate is research-oriented; they lack explicit
funding for agro-terror threat assessments. Rapid
Response Teams (RRTs) exist for known diseases but
no specialized “Agro-Terror Cells.”

6.1.4 National Biotechnology Regulatory Authority

(Proposed)

e Status: Under discussion since 2018 to streamline
GMO approvals and biotech safety.

e Limitations: Focuses on biotech regulation for
commercial releases, not on intentional misuse or
pathogen surveillance.

6.2 International Frameworks and Lessons

6.2.1 Biological Weapons Convention (BWC)

o Relevance: India is a signatory since 1970, committing
to prohibit development and stockpiling of bioweapons.
However, BWC lacks verification protocols for agro-
bioterror.

e Lesson:  Strengthen  national  legislation  to
operationalize BWC obligations into domestic laws
criminalizing agro-terror acts.

6.2.2 OIE-WHO-FAOQ Tripartite Alliance

e Approach: Promotes One Health integrating human,
animal, and environmental health to detect zoonotic
threats early.

e Application: India can adopt joint risk assessments for
zoonotic agents (e.g., Nipah, H5N1) that double as
agro-terror threat detection.

6.2.3 Australia’s FMD Simulation Exercises
e Practice: Regular tabletop exercises with stakeholders
(farmers, vets, border agencies) to rehearse outbreak
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responses.

e Outcome: Improved inter-agency communication, 60%
faster culling decisions, and 30% reduction in outbreak
duration (2018 trial).

e India’s Takeaway: Conduct state-level agricultural
biosecurity drills e.g., “Operation Shurbaj” in Punjab to
simulate wheat blast or FMD attacks.

6.3 Legislative Gaps and Implementation Challenges

e Absence of a Dedicated Agro-Terrorism Law: India
lacks a statute specifically criminalizing agro-terrorism.
In contrast, the U.S. animal plant health inspection
services (APHIS) operates under Title 18 USC § 175b,
penalizing “agroterrorism” activities.

e Coordination Deficits: The Ministry of Agriculture
and Farmers’ Welfare, Ministry of Health and Family
Welfare, Ministry of Home Affairs (MHA), and state
governments operate in silos, leading to delayed joint
responses.

e Data Sharing: No centralized agro-terrorism incident
reporting platform. Real-time data from ICAR
institutes, state labs, and district agriculture offices are
not integrated.

7. Recommendations and Strategies for Preparedness

7.1 Strengthening Bio-Surveillance and Early Warning

e National Agro-Bio Threat Monitoring Unit
(NABTMU): Establish a dedicated cell under MHA,
linked with ICAR’s National Centre for Disease
Informatics and Research (NCDIR), to monitor
anomalies in agrarian disease patterns.

e Genomic Surveillance Networks: Fund portable PCR
and next-generation sequencing (NGS) platforms at
major ports (Kolkata, Chennai, Mumbai) to test
imported seeds and plant materials within 48 hours.

e Community-Based Reporting: Train Krishi Vikas
Kendras and Village Health Volunteers to report
unusual crop symptoms or livestock deaths via a mobile
app  (“AgroWatch”), enabling  crowdsourced
intelligence.

7.2 Building Agri-Biological Defense Infrastructure

e BSL-3 Laboratories Expansion: Increase ICAR’s
BSL-3 plant pathology labs from 3 to at least 10,
strategically located in wheat, rice, and spice belts (e.g.,
Punjab, Karnataka, West Bengal).

e Strategic Fungicide and Vaccine Stockpiles:
Maintain reserves of fungicides effective against wheat
blast (triazoles) and vaccines for FMD, avian influenza,
foot-and-mouth, and swine fever, ensuring rapid
mobilization.

e Mobile Rapid Response Units (MRRUSs): Deploy 50
MRRUs equipped with decontamination gear, PPE, and
sampling Kits to suspected agro-terror hotspots within
24 hours.

7.3 Enhancing Border and Customs Control

e Phytosanitary Smart Checkpoints: Deploy X-ray and
hyperspectral imaging at land border crossings (Gede—
Darshana, Petrapole—Benapole) to scan for concealed
biological materials.
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e Unified Quarantine Information System (UQIS):
Integrate Indian Customs EDI, ICAR’s import logs, and
Animal Quarantine Data into a single dashboard
flagging high-risk consignors for manual inspection.

o Bilateral ‘Agro-Security’ Agreements: Sign MoUs
with Bangladesh, Nepal, and Myanmar for joint patrols,
information sharing, and synchronized lockdown
protocols during high-alert periods (e.g., post-detection
of wheat blast in adjacent countries).

7.4 Training and Capacity Building

e Extension Officer Biosecurity Certification: Mandate
a 5-day Agro-Terrorism Preparedness course for all
Krishi Vigyan Kendra officers, covering pathogen
recognition, sampling protocols, and emergency
communication.

e Farmer Awareness Programs: Conduct village-level
workshops on farm biosecurity: restricting farm entry,
disinfecting equipment, and reporting strange crop
symptoms.

e Law Enforcement Training: Provide intelligence
agencies (NIA, IB) and local police units with basic
agro-terror awareness—spotting suspicious packages,
monitoring academic research funding patterns, and
liaising with ICAR labs.

7.5 Public-Private Partnerships (PPP) in Food Security

e Industry Consortium for Biosecurity (ICB): Invite
major agribusinesses (e.g., Mahindra Agri, LT Foods)
to co-fund research on pathogen-resistant varieties and
advanced detection Kits.

e Start-Up Incubator Grants: Through the Atal
Innovation Mission, finance AgriTech start-ups
developing blockchain-based supply-chain traceability,
Al-driven disease forecasting, and drone-enabled
surveillance.

e Collaborative Drills: Mandate annual agro-terror
tabletop exercises with participation from government,
private sector, farmers’ cooperatives, and international
partners (FAO, USAID).

7.6  Investing in  Resilient

Biotechnologies

e Resistant Variety Development: Prioritize research on
MoT-resistant wheat lines, leveraging CRISPR/Cas9
genome editing to knock out susceptibility genes.

o Livestock Disease-Resistant Breeds: Expand cross-
breeding programs for FMD-resistant buffalo and
cattle; fund diagnostic assay development for rapid
field-level antigen detection.

e Seed Certification and Traceability: Implement 100%
registered seed sale system through QR-coded
packaging; impose penalties on uncertified seed dealers
to reduce the chance of contaminated imports.

Germplasm  and

7.7 Cyber-Security Protocols for Agri-Tech Tools

e Agri-ICT Security Standards: Develop guidelines
under CERT-In for data encryption, multi-factor
authentication, and regular security audits of
agricultural platforms (E-NAM, crop insurance).

e Incident Response Teams (IRT): Designate state-level
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IRTs trained to isolate and recover from cyber
intrusions on irrigation controllers, drones, and market
information systems.

e Awareness Campaigns: Educate farmers and agri-
entrepreneurs on phishing attacks, use of secure
passwords, and routine software updates.

8. Conclusion

Agro-terrorism represents a multifaceted threat that exploits
vulnerabilities in agricultural systems, supply chains, and
rural economies. India’s heavy reliance on agriculture for
GDP, employment, and food security amplifies the stakes.
Historical outbreaks both accidental (e.g., wheat blast in
Bangladesh, Chestnut Blight in North America) and
intentional (e.g., F. graminearum smuggling into the U.S.)
underscore the potential for catastrophic crop failures,
livestock decimation, and economic losses exceeding tens of
thousands of crores. This review has highlighted India’s
specific risk factors: fragmented landholdings, porous
borders, under-resourced biosecurity infrastructure, and
digital vulnerabilities. Although existing policies (Plant
Quarantine Order, livestock import rules) provide a
foundation, significant gaps remain particularly in rapid
detection, inter-agency coordination, and legal frameworks
criminalizing agro-terrorism.

To safeguard national interests, India must adopt a holistic
“One Health” approach integrating human, animal, and
environmental health surveillance. Establishing a dedicated
National Agro-Bio Threat Monitoring Unit, expanding BSL-
3 laboratory capacity, implementing smart border
checkpoints, and fostering public-private partnerships can
provide layered defenses. Further, investing in resilient
germplasm, enhancing digital security, and building farmer
awareness are critical to reduce exposure and expedite
response. By proactively fortifying its agricultural systems,
India can mitigate the risks of agro-terrorism, ensuring
sustained food security and economic stability.
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